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Purpose: To provide a reading/writing optical head of an integrated 
electro-optic waveguide type. 

Constitution: An electro-optic waveguide part 100 has a substrate, 
a lower buffer layer, a nonlinear optical (NLOZ) org. polarizable 
polymer waveguide having the refractive index higher than the 
refractive index of this lower buffer layer on the buffer layer and a 
GaAs laser diode 10. The ridge type waveguide step forms an 
elongated resonance cavity and has a modulation function and a 
second harmonic generation function aligned to an in-cavity type 
pseudo phase. The diffraction gratings coupled to the ridge planer 
waveguide part 200 have beam expansion function, TE-TM 
conversion function and beam deflection function. The planar type 
prism-shaped electrode part 300 executed optical waveguide beam 
deflection. A dual type linear diffraction grating coupler part 400 
executes incident and exit coupling. The deflection of the beam is 
attained by the planar type waveguide mirror protective film 500. 
The Mach-Zehunder interferometer type wave front sensor part 600 
of the electro-optic waveguide generates a TES signal and FES 
signal. 
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H^fS'J -yf/'^^i^g&^/^^bmffaU v-* - ^ U - ^^i^ 
gS^STiiSE'r^m 2 (D 'J 'y'>'S2^iSg§i:, 10 
CO 2 ^i^i^ig^T^T^^^'HiJIEB 2 CO U '>*2^ig^SS^iji 

i^i2 U-lf y-f ^ - K:?i^ b co St It ^ ^ f § Ad 46 cD ig ili 

m^^H^fiH u y i^mmi^^^^zm^-r^m i com^ssss 

h ^ y ^ > X, y ^^^^Rl^ \^ y ^ 7 

^ 2 cO^flfHlSSi , 20 

-A^{^rsiT^^icoh' — Aiir^gg^i:, 

BiraH^ 1 coh'-A<ir^^^7i^bCDif£:^^tl7"cfc:-A 

^ mf f B A It © iff f C A It ^ -ti- ^ a. y ; U Si [Hi ^ ;^ 

mrlSAIt[Hll?f^^;^7 -y y G(0 t'— A ^^7t L , C co 30 
t'- A ^Htl IE -7 -y/N^yx >y-T^fM/i^®-fc: >it CO tf 
•y ^ r -y ^P5(crS]ttT{ir^-rS^ 2 CO t'- A{lfS]§f ^ 

HufS-^ 'y/N-y x>5^ — T^ff-l/ig^®ir >-y'7^^^c^)fflS^ 

[m:^m2] m^m i iztEm(Dm^^^^m:iz^<.^x . 
mtim 2 (Dmm\B\^f}^w!mm 3 co^^[Hig§;i^^#^^^$n 

g^f it^tcit;^ LT V .y A X >y-^^f{-(o/\'-r 

im^m 3 ] |^:^$JI i izt^m(Dm^^^mxh-:>x. 

wiBixm^^mm^^^^^. m^mmmim^^^zwLK) 
[m:^m4] m^m 3 \zmm<Dmi^^mmiz^i^x , 



co*&^ t: -y 5^ <h t^^;^ ^ e -y ^ ^ W L , 

y vtm%z?s^^mm^=f-\zwn\z^t\. mri2 

ItLT^CTfe;:*^ HtIfBAIt[Hltfft&^;^ -y y^tCckoTRnie^ 

2 ^o^^£^s§^c^E^^Alt L/^cCti^ ^ (c^nrv^-S)^^, 

CifjJc^ 5 ] It^Ji 3 CIB^co^jg^gSi^gfc^l^r . 

mrfBT^eiigiST:)^^ btci^lB'J -y '>*^^ig^gs^i. HtriBy 

[if ^ri 6 ] 1 (cta^co^i^gS^ST^oT, 

mrlB^ 1 coSH^g^<OflnfSR^{gij^iDgp^±tci2ii$n, 

T^c^r^-y-y h tcmit-r ^>^c46coailt;^^[nI|?ffe^F^W 

g^iB^ 2 coigB^g^coH^{iij^®g^5^±fcgeg^n, H^fis 

^-y-y K;^^^SIt$^?t7t^Alt$-tt^Alti^^[Hliff 

-S* ^1553- <h ^ ^ A , 
mrlB^ 1 ;S:CX^2 co^s^g^ (i^^^^-t^ ^- (^jrg^^ ^ 

ti, mr58Alt^^[Elt?f*&^7:?^BiffEtlilti^^lEll?f^&^<h^ 
mr f E A It ^ ^ [Hi iff ^ Htj f 2 tfi It ^ ^ [p] iff ^ CO ^ 1: 

fEAit^^[Hitff*&^{c^fTic^n. R^fEaiit^^[Hiiff*& 

^tCcfcoTsfraE^ 1 (02^i^S§;5^^ttlltL7:z7t;;>^ HiffEA 
lt^^[Hliff^&^(Ci-D TmlfE^ 2 CO i^i^gSfCil A It-r 
^co^Siht-^cfc^lC^tiTl^-Si^g, 
[if Jj^li 8 ] itJt^Jl 6 tClE^COi^i6&S§^g{ci3l^T. 

2 ;^fi5i^i^c0^ich(Oi^^^n;^c^tl^^#t-r-5) Ac&^co 
^^l^?^7t^*^f4Tf^fi£$n/z^ 1 coJ^i^gS^^t^ 'J y V 

[if ^11 9 ] mi^^ 6 tClEf^co^i^gS^glcisUT. 
fi^lS^Tt^T^/^h^'y^Vyx^-fi^^^^-C^-S^S: 

xs\±y y ym^t^^fz-^ y /\y X >y-^^ff-iiig^ 

[if jf^xi 1 0 ] m^t. 

mizmmuTM/'^y y rmt. 

mrEST{a'j/K-y y 7 m±izm5^^ti. mriE/N'-y y rmom 

^mjzo h±ti^mmm^^'t^^^&^izmmu$^mm 

^M.?i^mmit^tirzmm.^^mt^^mm. 
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X. 

m m 7^ ^ t' - A {i fS] <D fc i?:) y U - ^ ^ © :/ ' J 

A #t y m M ^ ^ 46 5^ ^ T ; u ^ ^ ff^ [El iFr ^ ^ , 

N^-y^>yx^-m^ (TES) S:0^7^-;^XX^ 

-mn (FES) ^^±-^it^m^^^^j y z^mmi^m 

X. 
@. 

mi^^m\B\m^^tlyZf^/)^mB^}d-A^^-try hfC 
fSittTiiltt^lt. mifdAlt[Hltff*&^;^ y^^'firflB^- 
[if^^i 6] if 1 s ^zmwicDm^^mmx^-^ 

X. 

X. \ly ^7 yZf^k^n-^. fJ^-D, h ^ y ^ > ^ Ji ^ - 

im^^mi 8] m^mi ? {zmmcDmi&^mmx^^ 
X. miB^^mmm^m±>^mf)^^<D h ^ y ^> 



ceo t:-A^ffrlB^f^ft^i^®-fe:>1tcO e ^ T 

-^^Mf^-r^ t'-Aii[^§g^^w-r^i^So 

X. 

mLxmmid-A^mB^ihmiBim^^mti y y^tc^^ 
10 m!BEmm±izm^^ti. mt^xm^m^f-ti y:f^ tm 

^^l&^tr -y ^^^tl^'tlWL, y vtmtz 

mmzm.x'^^nm^xwtm.^n. m%z^=f'\±y^^ 

tSS/j:^i;^{cL, Wi%Z^Wim^^=^tiyZf'y\Z^^% 
^(ZcfcoTmrlB^ 2 c7)^zgg§tcaigAl^b/j:t.^i:^fC$ 

HirlBA#^EEllff^&^^;^^y y^iMilL, ^ Alt [eI^^&^;^ 
y^^f)^^(D h*- A^^Tfe-r^^ 2 0 2^i^g§<i:. 
mrlBtbltSiFf^^;^ -y 0 h^JIB^ 1 C0agi^g§;5^ 6 

^^htzftt"^. mt^xmmm^'f'ti y -/^{z^^xmtz 

30 [ifj^J12 2] If ^TM 2 1 (ClB^coi^ig^gSg^fc^t.^ 
mrlBffiih^^T:;^ 

mJaBttilt[Hlifr^&^;^ -yy^Ofci^cO^lO^STe^y^ 

t^t^u^m2 <D^^^ y ^ ^^m-Dx^^^mm. 

[ifj^ri2 3 ] m^m 2 1 fCfBi£(7)^iSgS^Sfc^i^ 

BtlfBSih^^;:?^ 
4 0 RtrlBiilltlE}|?T*&^;^ -y y ^ COAci6<7)^ Tco^^ tr -y ^ 

iilsBAItlHliff^S^;^ -y CO ^ico^&^tf-y^ 
izmLl^m 2 (D^^}::y^t. 

^m2 (Dn^chmmmt^m-Dx^^^mmio 

[m^m2 4 ] 7ttf-A^%^^-y:^rca6com^7^^ 
50 tf -y ^ r -y h ^ -y 4^ > i/X ^ - (f-^ 



( c -r ^ 56 CD ^ ^ <h ^ m ^ ^ m f I { b ^ n T^c m ^ 7t ^ ^ 

ojo <D^^^(Dmi&^^^Lnti^Mmo:)7 ^y^^ 

wiBimmtmit^^m^^tcDmiz^m^ti. mi^m^^ 
im^m 2 7 ] m:^m 2 e iZB^m(Dmm^mm^zi5\.^ 
[m^m2 8] if^Ji2 7 iZB^mcDm'^^mmizidi^ 

Ci^^^ 2 9 ] m:^m 2 7 tIaSi£<7)^^zgEg§^^ (c *3 

im^m 3 0 ] if 2 9 (cieiscoi^ig^gsggT^o 
'^m^^^^nmmi:(Dmvi^j}m^izfF^^-t^rzi^<Dyc^ 
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nmm<t(Dmiz^m^nrzyt^mt^^/uxi^^mm. 
im^m 3 2 ] ifj^xi 3 1 (cf2^(7)^ig[gs^g{c^5i.i 

m^mBE4^mm^^^^mmmt(Dmx'mw.mm^rirzWL 
^^^^L. m<Dm^^<Dikif^^mi^^'^^^oizm^ 

[if3^^3 3] if 3 0 {Cfe^(D2gi^gS^g|ci3C^ 

^^^^mmmtcDmxmtEmm^nrzMLm^^^L. w\ 

imj^^S 4] if ^112 7 icISigco^ie^gSi^®{c^3U 

1^2 0)0 <D 2 :kMm^^B}^-^^iZ-{-^U^^\d y 
20 ^-r-SlUifrffl^^^^ LT 1^-51^ go 

[if:^ii3 5] if ^Jl 3 4 l'IBig(7)2^i^gg^g(c^3t.^ 
T, HrrfSSI^^P^T^^ H^ia 2 ^^i^HiiScoJMiSI&CDSS:^ 

mit^4^mm^^^^p4(Dmm\^izm^^txrz u -y 
m^m^zi^^^xj^m-r ^ -y i> e 

[if ^Ji 3 6 ] mjf^m 3 4 CIBi^O^^i^SSilg-cr^o 

^MxmiBZ^mm^^izi^^ix^ii^^nrzmi^^ojQ <d 
mmn^iz^r^x^^^tifzm^^m ojo (omm^^m 
30 -r^rzsbo). ntjmmmm^^f}^'bmmLrz^m^^-r ^ 

[m^m3 7 ] if 3 4 iZB^mcDmi^^mm^zm^ 
X. wiBE\B\mm^mf}^mm^i^^i5^ fhtirzmi&w^i wo 
^ s #^ -r ^ t c + 5^ *s ^ e -y ^ € w -r ^ © iff ffl ^ ^ 

[^B^coi¥)^7^j:I5ifi^] 
[ 0 0 0 1 ] 

[^ii±cDfiiffl^gf] :^^BM^t. mmit^^nrz^m.^^ 

40 [ 0 0 0 2 ] 

Y ^ZBEti.^nrzmm^N±-r ^fzsbizmm^tx^/^ 

;i/^7t tf -y ^> r -y -y K li/r< ^ ^tlTl^-S. ClcT)^ 

-■*fy< ^- \^f}^^(Dmyt^nrzycuw-^^j^iz^n. m 

7^ tr- AX yj -y (PBS) S: 1 X 4 ^ 

s e -y h i ^ > KE^coj^liT??^{t:$nTt^^, 
io x^Tii^sfe-r^ sitTtcD^^ticn^) e -y K<i:^> 
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^ h ^ o^iE^n, mmm^zh^ ^y^> 
yx^-m^ (TES) ^^±r^rzs6izmm^n^. 
c<D^^^\t:kizM^u>x^zxonti^^n^iz^n 

CO^fTfk^^'i^LT^ :t-;^XX^-fi^ (FE 

m^tu^. c<D^om^'^m\t. z.(Dytf)^p ^ s\z^ 

^^m^\Z\^i)^^XK^^tl^C t\Z^^^ TESII^ 
JS:t;^F E S fi-^tiiii|ii^tl, ^^^4^U>XfC^0Mtt 

;t - ;^ X T ^ 5^ X- ^7 ^ggijfj-r ^ fi6 fc ^ n 

oTK^'y4^>yx^— J^U^:7^— ;^7sX^ — COfSJ:^^ 20 

[ 0 0 0 3 ] ^6^^^'a±wm\zmmit^nrz^^-j h 
btiTt^^, z.nm(Dmmit^rirz^ 

a) 7^5=^^ X^COif $Sia^®±C0{lI^Pg|1lX;J^-;/ hfC^ 

b) =r ^ 7.^ t'^^m^^W^^txtzit'^^^'t 

c) tIc-t^^' X ^Ti^eM^^I^^ n;t7feco7tiIi^^3l$'S^7^ 

d) TESft^, F E S ft^^r/5'-:$'m^c7)^ai¥ 

^> 40 

e) •x-rX^co^®i(cJ:^7^-:^XX^ — 
^>^x^-^^IE-r^;tai)(Dy i:7 5^^x-5^^^. ^ 

f) m)h^m^^<n%m(n'^m^^Wi't 

[ 0 0 0 4 ] h ^ -j^y^mr^f'iLX.-'^^mt: lt 

W W 7t ^ &^ 7^ ^ ^ M ^ ii: ^ n T I ^ -5 SB 6^ { c m { t: 
^nAc7^^-v Kfi, 3fi^^i1^^4, 802. 1 53 ^SiO^Arimol 
0 ft^^ rwaveguid Optical Deflector for an Optical 
Disk Tracking Actuator Using a Surface Acoustic Wa 50 
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ve Device j (Applied Optics. 1 990^1 ^lOB^ff, 
24 7 - 250 ^-i^) \Zf^^^nX^^^. ^^.f^Z.h\Z. 
Cn^CO^^(i(Sj#ch^)^®^^iS (SAW) ^^m^ 

mmt^fz^\z\ic^m^}^^'h<r^x i^^^^^z^m^^ 
^, $ ^\zz.t\.m(j>m=f-\t.% AW{irsj<h r f /-rx'%^ 
m t.\z-^\^x^^'^m^t^vc^mm^^^ 'KM.t^^^ . 
z.t\m<Dm=f-\t.—^^m\\L^nx^^^^i)^. xESft^, 
F E sm^^xs^-^m^^^^r^^^^tz\^ v^ v 
^^^'Blxsv i!^ — ti7.m^o:>fz^<r>^^^mxx^^ 

[ 0 0 0 5 ] ±'^m^rzm^\^±m^\z^mit^nrz\± 

y ^7 yZf^y \^\t. B 1^1^^^263350^ ( 1 985^ 
12.^263) :S:t>^®1tlt^4, 99i , 919 iC ^ tT^ c tl T v*. 

' x-^t\rzmm^^^n'r:>z L^z^mii^^^. m\<D^m 
u<D;-^}v^n^\yyx^z^m^'^'r\z^^^ x^ tc^^ 

A#t $-t±^^ 2 <DEnjtFf*&-? AMT -Set e» 

^-:^X[5ltFf^S^tjtilt;^ y^'y \Z^':>Xm^^tX 

^XTf.y h(o^um)^. y ^-tf7.^m^^mti yzf^<D 
^m^^iz^^ u-if ^-r ^- \'(Dm^iyy hizmi^x 
WLmx3r>^ c^x$>:^. m^o^^f^^zBEm-^tixi^^m 

mt^m.mmyt^m'bF\mrjiFi^^\z^mx€ ^i^^f^M 
yt'^&^imf^^rz\t^my)^xtu^^. 

[ 0 0 0 6 ] 3-D :y /I ^^f^^O, 1 74,008 W-^Fb 

(Di\>ihQZ(D^o umn.^^&^mi^^iz^^^±^zmmit 

zj^h^ y^>^7c^^=Ljz-:^mmf)H9L^fi^nxi^^. 
z<D^mizit. ^mmmmmi^^iZm^^zm^u^^tL\:£ 

^mm(Dmm,^^^m^^mi^(D^^z. m^Lo^mo 
m\^^m^-r ^^zi-^Uy u > y ^ ~ \^ ^ fz^ 

M^r^. z(D'^m(D^^\z^mizj^-<rz(Dtmm(Dm 

p^M7>^ i^-'ify<:t-\^(D}&^cD^mty^-tiy.\Bi 

[ 0 0 0 7 ] U''^(D^^ [H\z^^mm^^^^'n^ 
mmvx. m:^m,^x<DmmwL^^2'.kWim^(Dijkm{z 
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tx^nt^m^^ (NLO) mm-i^mtf ^) o 

(KDP ) , -;U5^g?;^ U r:7 A (KTP ) , mm-i^M 

r>^-^U (ADP ) , U ^^-^A (LiNb03) ^ 

f:.\^^ U (LiTa03) O ^ ^ i^j:^^ CD#)g 

^i^i^, S2^i^:^<D 2 (SHG) 

^> /hg/ cDTt 0 ^ ii g ^ {i A ^ c 7)^?^ < M ^ 

C 0 0 0 8 ] 

Langffluir-Blodget^fcc^^^fW^^^lMiKDP , KT 

p . ADP . Li\b03. v\\^^im(n^of^mmii^^(nmm 

^ C <h7!i^"C-#^o ^ 5> U n > ^ {^Ga 

1^ - /^cC ^ # CD m ^ ^ ^ ^ S§ ^ ^ ^ CD IS if Tif W <h 

[ 0 0 0 9 ] 2 ;^ig5l^i^cD^^(7>cfc ^ ;^.i:^^^f^7t^^tg 

iS^co^-^ti, ^^6^(cfi.^[ScD@g§{z^:)^c-3T, m.:^ 
7!?^' tg^ :^ CO ;t - y CO ^ f c 0J $ ti 7^ # / w - ^ ^ 
f#-rs «r^i4 ^^f o ^iSSSf^^cDMcofiJ.^Jl, m^cD 

S^coj?$^S^^coj;e> T'cC^i^SSfCSWcOt^'fl^ — It 
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T, 2 ;j*:il5l^jg^coi^^^— H icD{4tS^^^^ 

[0 0 10] m^fb^^^CTttf -y KfC^i^i 
^COS HG^^^J^/z-ti:^ C irti, 3^5^ Y X ^ CO if ^15 
tiif ^ €: # # iZi 46 (C is&ffi -r ^ tfelt 7^ CO :^ (D 

^Pt^;;>^'?^>^c^n^S2^i^:^Tco^^^7i^^c 0 , ctin 

S HG7^c<Dig^:^iiU--tf K CO^S!i ^ L T S 

n^x^tL-y :^ — ti7.m^^=f-'f^ti -y^^cof^^DOic^f^ 

[Ellfr*&^?^:^ •yy^€:{s&ffi-r^c:<hf::.fc 0 :^ ^ ^ f 
[0 0 11] NL OC0t^f4^^^S:^i^:^c0 2:;i5t:is5lii^ 

s H Gco^ti^^^-r^ c <hti, nmm^^ 

20 ti{c-r^Ac56, s HG(D^mmm<D^miz'i^iL-D. 
iz. mmit^tirzmm^^^mm^(Dmm<Drz!^iz. u 

mmt^Liz. ytj" ^ 7.^ ±izm^'ji^^'5jmttji^. 
CO 0 1 2] :^^m<Di\k(D^^. s6<j, ^mRifm.^. 

[0013] 

30 li. ^il^^±fC^y 'J '>'y ^tZJ^^SL/z^^acOT^^^ 

s, >'U3>, :^^;=;^rctiftllcoti;^^7^j:^^a^^*4i:r 
^C<h7)^-r^^, U n > ^^(iGaAsCO<:t ^ 

^>5>o GaAscT^^^ti. 1/ - 1f ^< ^- H t) *i fC S iC 

Tmo^m^u^m^^zitz-^ 1 0 n>x^D . 

^^i^rzS\02 (i> U n >S^co^^) , fi5 X A ^ U 

ctf}^X'€^. ^^yt^mm<Drzs^izT^^m^mt)m 

[0014] 4^mmyt^ (nlo) ^m^^'j~7-\t. m 
1 coA'-y 7 r ^±(cx e>=]- h itfmt^m^yt 
^Tf.ij-^-^t. m^^2'A^miB^m^^'r^t^izu- 
50 -^y-r ^- \^(Dm^i&^zj^2'^x^mii^i&m<o^:^^zmM 
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1 1 

^. ^4,948.225 4 , 9 5 5 . 9 7 7 -^T^^^nXl^ 

^"T^ Zf^ :t>Jiy^>^ (RIE) ^mz^-oX 
W^^X'^^. ^^l^tS, 7Rg^l1^m^^864, 268 ^Tf5: 
fr^-^tlTziy^r H ^ 7^ i7 <h X =^ V- U — +f ^i^ffl "T ^ 
filgfi^ U-1f^S(ablat ioii)iS^^(^ C @&*]C^5g^T !0 

[00 15] iiii^#BB-r^{c, u--tfy-r:t— Kio 

^i^¥S{C Att^n, 1 0 0 {Ci5l^TtS , 'J:y>?^2^ 

6 0 ^m^^^ ^rz^\zi^m-r ^^^mm^^^'i^^m 
n^^^i^fi^-r^o m^itBigs 7 3 0 (1, mm'y^ > 7 3 

^, ^llSgS 7 3 0 (C^-r^^^^^^-:?^ . ^n.y^ 20 
(i^J^t^^i^cDt^^f^, ^^3^^^831. 832:S: ^ 
0^8 3 3 ^^LTfT^n^o lg^:gA, ==A, /"2 CO 2 

fi'J -y i^mW^"^ 1 6 0 75^^yi/-:;^-^i^iSgg2 6 6 ^ 

t'-A 2 3 0 ^i^:A:$n^, 
[00 1 6 ] ^;^$n;tigiS t'- A (guided beam) 2 3 
Oft, t*-A{lf^§ig^53' 3 0 0 ->.Al^-r C(75t'-A 
{lf^§5^^Tf{t . /\'-y T-g 3 4 0 1/- 30 

:^^a^^SgSe 2 6 0 ± tC $ n Tl^ ^ ae> , ^2 6 0 
fi/N'-y 7 7 @ 3 4 0 ^cfca'4 0 COralfCisJ^^tl^, /N' -y :7 
T® 3 4 0 CO±gi5fC@Bg$tlTl.i^giRi$n/zy'J XA 

3 2 0 3 2 2 A'-y 7 4 0 (C^f^ LT 
Tii]T7)^oyj XAt^m^l 320:&D^322 cOit <rT^'J 

;if^^$nTi^^T-xffi®m^ 3 2 1 ((ii8#ra) ^ 

ora^fC^JtJD^ta/i^EEIZ^oT, 7 ^ 2 6 0 
^il/j:mi1^^'mm7t^6^y U-^S^i^gS 2 6 Of^tc^ 

[0017] Pk^zh!^m^(^^n\hmm^\^, 422 ^fcr^^ 40 

^) , TM^- h'(C{g7^$n/ii^l^ h'-A 2 3 0 ti. a 
3'2 03fctX322 fC J; oT^^^tlTt^^^giPl^ 

c(Dmmm(Dm\t\t.. tu^- ]^i^z^^^ntL^t 
n.m.^'^^m^m 2 e otcen^jo^nAcmi^iiotssf^ffi 

(Cct-:> T^^^tl^o ^i^t'-A 2 3 0 H, i^®-t>-ti- 

6 0 0 f)^*^mtm^ 7 2 0 ^)^T!i§ii$n^ n ^ 
4^>>/x^-ft#fcfc;^LT, t'- A{ir^^^^ 3 0 0 

tlcfcoTilr^^tl^. ^< > 7 2 1 Zfe:^; 7 2 2 fi^^I© 50 
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£§ 7 2 0 chm^T^^^S^ t'" A{lrS]§iBI553' 3 0 0 OgiPlL 
U XAi^m@<h(7)ra1^^^L, 5<>7 2 3liCcO 
{If^^iOT-XfflffiH^ 3 2 1 {C^m&^^^^-^^'S, 
TE S it-^^m^ft/'? >y K 8 2 1 ^-Sf I.X ^ =e - 
^^n, maiSZ/^ P -y ^fi^ti/^ -y K 8 2 2 S:r/8 2 
3^/rLT5"'yy7 2 OtC^ii^tl^, 
[00 18] ^bfZlMl^#9a-r'StC, ^ig^t'-A43 
0 tt t'- A{Mr&]§iB^5^ 3 0 0 7:1^6 5^0- T;U^[hI^*&^;^ 

-y T'^^^^' 4 0 0 ^^tej^-r D.r }im\Bim^Tt} 

•y 7'5g|5^4 0 0 ft, -:^r7i^ft^::^co±;^tc^ 0 > A-y:? 
7-^ 3 4 0 T53'gt^nTl^^2flO7'U-^g^^iS?§2 
6 0^^O^4 6 0;5^6J5£^o t:-A3 3 0fl. ^i^?S7^ 
;UA 2 6 0 ±fZf^^$tlTt.i^y U-XUrcdi#tffl[Hliff 
^y •f'y\Z^':>XTm(Dm'^^ 2 6 OfCtBlt-T-g)- 

}L\zm^-^nrzy U — X-^ntz (blazed) a l^ffltel iff 
- (Cci:-:? T. T^ftJi^^i^gS 4 60co^z^t'-A4 30fC 
^^■r^o ^t^t'-A 4 3 0 ft, 5 0 

0 J: 0 ^iS t'-A 5 3 0 ch LTSIt $ tl-g,, dO^t^- 

A ft -7 -y /N^y X >y-^^fi-^i^®i: >-tf tr ^y ^ r -y y 

6 0 0 (CAlt-r CCDi^S-tr >-tfe-y ^7 -y 

6 0 0 o^^ch^jf^ft, ^^c^ii^4'o^l1^^jtl^^9I3, 
579 ^\zm^'^t\. ^<Dm7r^^:^m(Dp^^t.Lxmmf 

[0019] 2^1^ g§ 3 >^y^u>x % 4 4 ft Alt t*- 
A 5 3 0 A, t'- A 6 3 0 r 

fM^ft. \i-/^e z o(Dm.^jz^m^nxi^^mmit 

:^ftt^^^7 1 2 iz^-Dxmmm^? i ofcmme^fc^ 
m-t^. T^Eit^f^tbiimgn. 579 ^r^jK^nn^-Sci: 
^f::, v.yA^yx>y-^^fi-§Ji^®-tr >tftf-y -y 

-xm^e 0 0 ftp E sm^Ru^TE smmz^m^tio 
^m^^h^-A.^. z.ti'h(Dmn\tmmm^ 7 I 0 ^zm 
mmrii. 713, 7 1 6 7 1 7 tc t: -prm^e^ 

[ 0 0 2 0 ] mm^^ 710ft, r e s m^RrjF e s 
mn^^^-r^fzis^o^m^mm^jzzfmmmm^mpix 

t^^o r fthfj. TE Sft^&Z^F E Sft^ft, ^tl-^* 
n. t^i^/^ -yHSll, 8l2Jfcr/813fCckoT, ^1^ 
gliT^rX^' $ne, mm/"^ -y K S l 4 i: 8 l 5 tt^fiE 

g§7 1 o{-mi^.<h^O'yi:7m^€#^i^-re, mmm? 1 

4, 7 1 SRlf? 1 6ft. ^tl^'n, S2pfi^, TES 
m^S:O^F E S(I^<^mfiEEl?S 7 2 0 ccom 

^©gs 7 2 0 \t^^\tmW}nf£^^%yt^&^^{^^^ 3 
oofc-^AT, h^y^y^jL^-^mmL. zn^zj: 

[0 0 2 1] ^•y/NU/x>^-^^tf£??/\'<yx^y-ti 
•y hl^^^ff -^ti , mm^^7 1 0 fCi:oT#^^$n-S) 
TESif^, F E Sft^Rr/S2pft^tCf&^ L.T, 
^ 7 2 4, 7 2 5, 7 2 8 S:r>' 7 2 9 ^:rrLT^Ii[Hjg§ 



( 8 ) 
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^^^^ 6 - 2 2 3 4 0 2 
14 



10 



7 2 0{c^or#^bn^, cm^cT^/Nwrx^^-fery 
[ 0 0 2 2 ] m 2 i^^^BMiz jz^mmit^ tij^^y 

rl^^my^ ^^^^WisiribuieA Bragg reflector) 
y rm I sit. N L O U v-'S/egigfgS^fc 0 tj|g 

^my)^i&<. m^f}^o.h —5 5^n>T> ■fir^^'io-iooo 
T, ^^fzitr )\^ ^ /^<Dm^ /)<o. \ -0.3 5 D > 

[ 0 0 2 3 ] mm 36:&D^37tl. NLOU-y '>'^^iS 

5. 058, 9 70 n\tmm&oiZ'^m^n^mmi^^m^^j^/vfz 

it. \^ >y)<mi^^mizm.^r ^yji^iz^m^n. l 
rzf)<'z>x. TM^- i^xmyt^nrzyt^m^^x SHGiz 
mh^jim&^izfji^^oiz. m^f)^mmi^ti^. Lf}^Lu 30 

f}^^. ^^miZii^^Xlt. im 3 fC^^tlTl^-Sct ^ fC, 
6i5^Zj:3 7 (Dy >zy>^m^{iT\ng\ng fiel 

d) 6 6 iz^-Dxmmd^r^^mT^^nioti^. m3f)^'b^f)^ 
^j^oiz. ^m<Dyj{^\tm^miz^nx$>^. z<Dfz 

1 0 f}^'h^^'r^ytit^izr E{m^i^x$>^. 

[ 0 0 2 4 ] 1^ LOTnij-^^-izMt^^myjmit. ceo 

ffi/^-y K 8 3 6 :S:U;8 3 7 f^^izm X ^ Z t iZ ^ X 

^miOO(D±^\t. ^mm^Zlt. I 7!ili30(iiniT^ 0 . 
K ^< >c7:)/^M^t^lifJ^{itg^-^ (quasi -phase matching) 

[ 0 0 2 5 ] 
1 ] 



50 



Nb-Nr 



< 1 ) 



[ 0 0 2 6 ] CCX. A. it2:kmmt^W.m<Dl&^X^ 

[ 0 0 2 7 ] mm.^^&^mmmm^t. mmmfjim^^m 
xx^m-^^fzi^izmm-r^cDtm — oymm^i^m 
N L o ^ ^ Ji^mm^^iz^n ^mm(Dm,m.yt^^m^ 

m^\tm2 iz^-f^mm 734^^^733 ^rn^LT^fi 
ESS 7 3 0 tci:^T#^^^n^, wmns.\z^-DX^m 
^tx^mm^iz^it'T^m.m.^^&^iiL^iyy^it. ^ 

- ^^9 53925# <z(Dm^^:^m<D[^^ t Lxmm 

yjm^i^i^xL^o. z<Drzi6. 2 :kMm^yt(D^^m\t. 
20 mj^^mms 6Rif3 7 mizwmr^ m±mf}^^if 

[ 0 0 2 8 ] mm&^izy u >i^^^^KmRrj^m^nrz 
>y)^i^-'. m^(Dmizw-Bx^ 0 . 

(c. W^mj£^<iin<DtB. ^ (1) <hi^ 
^¥^{1: LAc^^^-r^^^, ill^6^tc^-r<h S HG^ 
^ y-t ^rzS^iZ'2^myj:mf£\t{^i^^ (2) T-^Abtl 

[ 0 0 2 9 ] 
[^ 2 ] 



2G 



(2) 



[ 0 0 3 0 ] CCTf, G(i^4^0^ll 3 6 O^SIigPi 

1 0 0 cog$ -r^ 0 , n, :5^(jcn, ^ 2 fi5 1^ 
i^r^NLo^^mcD^m^^^^m^r :,x^^. 

(2) (i^i^^tl^7t^^6^:7^ K (guided optical 
f ield);:?^''J ^ i^mmi^^ iz ^ -d X -t^ izm^ ^ n ^ {R 

i^^iZ^D-[-^izm^^tif£^^m't. m (n, ) ' r, 
(n, ) ' r, [t. I ci:0/h$<. U -y '>'^ 

^i^ssco^^. -en-f-'ti. 2-:^mm^tm:$i^(Dm^'e 

^ (2) Tff-^LAcVoff fi. G:^^5 ^^n>T'^0, 
A, T^f^lO" T'^^J^^^t)l2:t^';U KT-^ 0 . L T . 

( (n. ) ' r, - (n, ) ' r, ) =82 pm X\' 



( 9 ) 
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C0031]IgI4(a), (b) RZJ^ ic) ^t. m2<D 

\d^^ u-if f^tcN L omm\&m<D2 d:,mmm.%^^ 1 

0 0 ^^OS'JO^^^^UTV^^, 1^4 (a) (C^-TJ: 

r)\z. 7 ^ J- ^ ^^'^ yfki ox-m^-^ntimt^) y V 

2 1 T^ifr^o ^m^^ e s tiN l o u -jm 

criffpi^nTN L O U -y >^1J^ ig^SS i Sit $ n , 

m^tx^NLo^) V vmmm^^mmz^m.'t^cox. 

Z.(D^(D-'Ut^2'^^m^^\Z'^^'^t\^ . C(DytMi^ 

Bo:>^^-rrif)^-:^{zm.mt 

CO 0 3 2 ] 2'^mm^^i)^6^^my^^K^mm(Dmm 

6 2 T-^f ^ e» \Z^m^^ 30R{cr^;5^oTjSlt^n 
^{Cct 0 N L O U ^y '>*^e^i^gS 6 0 6 ffilt igs^;^^: 
•y >^^^iSS§fCfSl;5^oTS#t © ifr ^ 3 0 R (z' J: 

-ptn L o u v z^mm^^ 6 0 tcMAit-r-S), #bs||^ 

5 1 ^tXS 2 fi€"^SIt^;^ 5^ 'y^55^^r/56{Cc:to 

0 ti ^ 0 t<DfA<D^-ni-^^tf vzfy I 1 0 ^znxm 30 
-r ^ 2 '^mm^^^-r . 

[ 0 0 3 3 ] HI 4 ( a ) . n y y t M 4 0 L y r 

mi B t(Dm^zm^-^nrz^) y i^mmisk^Q o^wr-s> 

^^3 2 ±{C±t|g $ n;t/\'^y :7 7- ^ 4 0 LT l^-So 

ij .y vmm^^ 6 0 i/N'-y 7^ 1 8 'J y y-r 

;t>-X'y^>y?i (RIE) {Z ^ m ^ 7 \ZY^ -o X 7. 

A — x^z^^^m-^tixu^. T ^ yy-f >m 1 0 

HGaAsS^±IIfi£g$nTf^fi£$ tie, yuy^M^^ 

3 2 ±{3±ift$nTiie5"5^ >- 5^ >^?^X5"> 

/^COi^gPt^^® 4 7 ±tIiHg$n-S), C(DX :$^4^'> 
v'Ufilgiij^rrti. L.Buydens te^ TGaAs/AlGaAs Multip 

1 e-Quantuni-Wel I Vertical Optical Modulator on Glas 
s Using the Epitaxial Lift-Off Techniquej (Optica 
1 Letter, 1991^5 M15B, ^16#^12^, 916 -918 

1 0 V vm.Wl^^ 6 0 i^^if e<i; o \z\tL 

^^i^^nri^e, ^gi^^ 7 3 5 2^2/ 7 3 6 ^:rr LT^ 50 
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U^^M 4 6 Z5iD:4 7 \zm.%^m,i)^ntytl^. 
[ 0 0 3 4 ] [HliFf*&^3 0 BJ^Z>'3 0 Rti, NLO^a^ 

ifi^gg® 6 0 (nmmz^tL-oxit^u ^ =7 y ^^w.^m\z^ 
r>xm^^t\f:Ln^-y^^m\.x. nyyrm 

(3) T^A ene^&^tr -y ^^W-r-g)g:*iSO;ta6<75 

1 

[ 0 0 3 5 ] 
[^ 3 ] 



' 2N. 



C3) 



[ 0 0 3 6 ] dCT, A« =2 A, (3: ^ 2^ :& T ^ -S) . 
A, ^ 830 nm, N, ^1.6 chf^ch, 3 6 A , = 

- 25 9 nm<Dmt^^i^^tl^'. 0 tfr*&^ 3 0 B fiS #t 0 ifr*& 

^- H 1 0 'j *y >^^^^iSS§ 1 6 0 fcr^ttTS 

Itre, EsIiFrt&^3 0 Boe-y^fi^ (4) X ^ X ^ tl 

[ 0 0 3 7 ] 
[^4] 

2Nb ^ C4) 



[ 0 0 3 8 ] ^ ( 4 ) ^m^^X. A , y)U\S nmXNi t< 
1.7 O^^, A, =122 nm<Dmf)^mt^tX^. 2 :k^m^ 

^i^(D^m(Dn^izi^mx^fjii^rz£bx^^. '^-^x. 

^^'^<D?^^(DWi^\±m'DX7 ^ ^ -fy^ 0 \Z 

[ 0 0 3 9 ] ^^"^t^Z. ii\Z. [Hli?f*&^3 0 RCOtr-y^ 

<Drz^\z. 2 :k^mmzi6\'^ u i^mm^^ e 

40CAIt-rs, ^^i-^^U^^i^g^e 0;5^^tti#tLfc7t 

\t,m^<Dm\z\^\^m,n Lu^. c(D^m\t^ (5) x^■ 

[ 0 0 4 0 ] 

[i^5] 

Nb-Nr 



(5) 



[ 0 0 4 1 ] CdT, 19,,. :RCXn,., Ii^^±gl$^/; 
tC^^Lfc^)£Oi:l^tiT^e» m\Z^-?L^ntz^, RV^ 
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^ (5) izm-Dxz.s mhu^. ta^oT, mmummcD 
i^^^s^isx^S' ^7 5 5 :^iy:5 6 ^^NLom^ 

mmj^^e o iz^^jKi^ i i o vm^f}^m^^zm<u o, 

[ 0 0 4 2 ] 1^4 (b) \t. Wm^tltzU-'^^^: 
^J^^?^T^7^-< yu-1f y-f 1 0 ' (Cg#^ 

A6tx^, 1^4 (a) ^^mi.xmni.rzmi(r>nmm 

rz=¥^ (D^me 7 ' y i 4 • m 

^\z^'>X7.i.-x^t^^^o\zm^'^n^^ 

[0043] ^4 (c) \t. W^^tltz^^ ^ (D\y 

(^Mmm^^L . ^mx\tT -ytr^ y^i o" 

U^^^^r )dir>( W^-^ntz^ 1 4 " i)^Pk\Z^~<DQ^K% 

yy-r yy/^y c^m^m^m I o" tSA'-y i^y/^iAi 

GaAs^-^-^^U^e^i^gS© 7 0 (h^^-r ^« CcOAlGaAs^ 

7 0 fi^i^ic >^i/-x$nrctHitFffe^^ 
[ 0 0 4 4 ] m^m(Oi!^^(Dj^\tT zry-( y^^i 

0 " 6 7 1 T^fcfc O ^Z/t y x ^ T^A I GaAs S§ 7 0 

^t&m-^^. z(Dytit:kizyu-x^tirzmm^^^ 
^m-r^y^{^i±tiyy'^5s<D^m^z^-z>x. nlo^ 

^r^)Umm^^6 0" fZAIt-r-So 6 3" x^.rj:o 

iz. \mm^i^3 0 R" xK^^nrzm. m:^i&itMGahs 

<D/^y iy•yu^^r ^)Ummi^^ 7 0 fcM 0 y-f >^ 1 

0" tcAi^-r^o ccDy-r>^i o" x ccoyt^tm^^ 

7 2T-^-r^^fc, m^^m^tmm^iz^mr^NLo^) 
y i^mm^^[^xmm^zPkm'r^(Dx 2 :k^mi&f)m^ 
L. z.<D 2 '^mm^\t^m.Wr^ e 2" x^-tjio {Z'^^ 
^y^y^i^fi 3 0 B" TS#+$n^^. ^fzitmm^ 

^3 0 R" RZS^m^X9 -y^^sSiiSeiilC^oTN 
L O 'J -y i^^^i^SS 6 0'* 75^ ^ttiltJ^C/N L O 'J -y 

6 4" 1 0 0 ^ttiitt-^ 2'^xmm^yc(Dmt3^^. 




C »0 ) - 2 2 3 4 0 2 

IS 

[ 0 0 4 5] ^jAtf. T^T^^ yy-r >©i 0" 

C0^g^#F (GR I NSCH-SQW) mmt^. 

"F^^mm^^fz^t^^ ^)\.itmm-:^\y-^m±myc^ 

^V\ZT-^ (CPS-LOC) X<k<. ^-SlWl, 

T^e, m-'<Dm^i^f)'^7 ^ >^ 1 0 " (hE 

^14" (DA -y '>y;5:^ > tr >y/j:L(0^-v 
gS 7 0 <hcOp]:^(C{£ffl^n^^^. ^^>^>yfj:L<D/^ 
10 *y v^T^ci:^^ 7 0 tii^^cT^T^m^^M-r -2> 

ct^zmMt^zt^mmx^^. my^. e^i 4" cd 

A*y v-y^^cC^^-^^^U^^ig^gg 7 0 (C*3tt-5y\'> -y 

HoJtgT^>5o R. L. Thorntonftfe^ TMonolithic ffavegui 
de Coupled Cavity Lasers and Modulators Fabricated 
by Impurity Induced DisorderingJ (J. Lightwave T 
- echnology , ^ 6 #^ 6 (1988) , 786 - 792 ^- 
i^) , K.Meehanft^^ Toisorder of an AlxGa I -xAs-GaAs 
Super Lattice by Donor Diffusion j (Apl. Phys.Le 
20 tL. m4 5# ( 1 984) , 549 -551 ^-i^) . i5 J: 
^ tX. R. L.ThorntonM^ rop t oe 1 ec t ron i c Device Struct 
ures Fabricated by Impurity Induced Disordering j 
(J. Crystal Growth , ^7 7# ( 1 986) , 621 -628 

XPi--3^'J (S i - I I D) fC cfc-^TA-y ^^ti. 

^ ^ JUJ 2^ fz ^ n ^ ^ L T -5 , 
m^f)^\z:Z(Dm'^m\'XGR I NSCH-SQWtgit^;c 

hmm\zmmx^^. 
30 [ 0 0 4 6 ] m4 (c) fc^f r i^x-^ yy< >^ 1 
0" \^mm.mt^GR I NscH - s Qw^it^^?K-r, 
cn\tiLm\^rz^m.(Dmm-^mf^T ^ ^ -/fj^i^/'^y y 

-r^zM^ui^^z^itmm^ri^z). m^z\t^mT-^w^ 
"r-am^^. cso-Locmmmi^Rv^n^/^yy:/ 

f)^$>^. G R I iM S C H^^i^SS^ 4 1 fi, nSiGaAsS^ 
3 2" ±(C?^^$n/z n g^AIGaAs^ y y 4 0 " ± fC 
^F-To G R I N S C H^igSfS^f^(clii6j2iSn^^ti. 
40 T ^^7 5=-^ ://j:GaAsfi^#F^ 4 2 T-^>'&, GRINSC 
Hm^l^^m 4 1 <D±BUZ p ^AlGaAs^7 ^ y h* ® 4 4f}^$> 
^, GRINSCH^i^gS^fi. 7ii^'^r;^M0-20niB 

coT^5^^ 4 2 ^m^iz\tmi^y)'io.2 -o. 

8 5^D>T^'5o nJ^u;pCD^:7^-yK^4 0"S:2>'4 
40r);p$ti, mm^iZ^tl Ul.^L2 ^^□>T^-2), p 
5 -y 4 4 (D±<Hy(Zti. m^^^ft^Q.\ /j:t,^L0.5 
5^7n>Op+GaAs ^J^.m 4 St)^^^, ^- Y 

i^yzLy^)immm4 e" ^m4 8±cftfif -s, 
50 yy-r >^ 1 o" <D^m^\,zm^^n 
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CO 0 4 7 ] /"^yiyZfUmi^^mi^l 4" \t. Z^^^ 

yy< >mm i o " f)^'b\\G&Asm^^ i o(D^^>}d>cf 

ULCD/^y iyy'mi^ I 4" ch ^ ^ "T ^ ^J^T ^ ^ ^ ^ 

UMQaksm^l^m 7 0 iC^iA^nAc^^^jtS, 7 ^J-^ -:f 
YOmi^l 0" vy^^7 0 -vCD^Z^i^^^if 

^^ii^T^ct ^ {ciSti--r^o T ^ J- ^ ^t^^nv iy^ 
'vtT^^^pi^ 2 2 ii. ^4 (c) tC7K-r«fc e> tc 2 {lc;5 3i 
xLf^^^i^gS^^tf. U *y 6 0 " tlN L 

1 --5 5 ^ D >cD/\*-y :7 r ^ 2 8 tJ/^'^So c:<;D{£igtff^ 

(?)^2 8{i, NL02^ig^S§^/^-y -> y T'.i: A IGaAs 5=- ^^Jl' 
[ 0 0 4 8 ] /I 'y ->y;^=i:^i^g§^^ 1 4" t^, yu-X 
tr» ^^^^ 2 0 ti:/u--X$n;tlHltfr^S-?^^^5^ffit- ^ 

s§ 7 0 ^0^6 0 " r^i^^^-r^fcfi^tc^^^T^-So i^m 

C0[£ltfr^&Ti^fflc7);^r^ii;^ T'^fi, D.Marcuse m TDi 
rectional Couplers Made of Nonidentical Asymmetric 
Slabs, Part Mj (Journal of lightwave Technolog 
y , ^LT-5#^2 ^ ( 1 9 87) , 2 68 - 2 78 -^-i^) TlJi 

0 b 'J V '>'SJ^lSS§ 6 0" '\a)7t^/zlij^c0:^r^-\0 

7fcOi^^5c(i^^ 100 % ti-r ^7t56^ri^:^^/J:^^I^fr^&^ 5 8 

<^i^:gtS, &^co^t^ic/\'-y :7 r ^ 2 8 cd;?$ (hig^ff^ 
i: (C^[fe^¥-r ^B'^;5^^100 % f C T ^ Ac i6 0 iff ^ 
:^ CO 6^ T^diMti. 0.5mm /i^eoflun colcffl-C^^o > 

5 8(^tf-y^fS^ (6) T-^Aen^o 
[ 0 0 4 9 ] 
(1^6 ] 

Ar^C = 

N/'-jNr«^ (6) 

[ 0 0 5 0 ] CCT, N, '"iE^O^Ni "ti, ^4r/l.yS^ 
y;k^-\'^;HlAsGaAs^iS?§ 7 0 ^O^N L O 'J *y i^l/^ 

[ 0 0 5 1 ] — 0il<i: LT, Ar Tii^SSOnm , N, ''75^'3,3 
5. N, "7:?n.6 O^^, ^ (6) titHll?T*&T 5 8 

4 74nmT^^, 2 fi5 1^ tj: y U - X $ tl fel t^f t&Ti^ 
m<Dyj\^i^tl y 5 StC^oT. AlGaAs/^ -y iyZ^^^ 




1 1 ) t#r^^ 6 - 2 2 3 4 0 2 
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(6) r'^-A'hri^z(D^^}:fy^\t. ~miz, 
COT, cti^tmmT^^^. 

[ 0 0 5 2 ] tf 'y 5^ Aoc ti-h^^-tC/jN^ l^COf y Ix-XL 

XLfz\B\m^'¥'\tm^^^z^^m^^f}^^{§:mmm(Dti 

!0 ^« M.Masumoto^ TAnalysis of the Blazing Effect o 
_ n Second Order Gratings j (Integrated Photonics R 
eserch Conference , Technical Digest, |g5#^ — /1W 
C-2 ( 1 990) . 130 -- 1 3 1 ^— v) (C, 100 %{zm.^9J} 

' m^n 7 0 f)^ibmmmmN L o^j y 'jmm^^e o'' \z 
m^^^zxm^it^. mm^T<Dzru-XM{t. nlo 

20 0 iSt^^^^T t). t^t^lOO %<Dycy3^N L Om^^^Z 

^ A#t-re.i: e> fC^fff-T#^, coy l/-X$nfc[El^1# 

h ^ nrz-f ^ > \i - ji y ^ > y ^ mm -r ^ ^ \^ X. 

-y 5^>yri (directed e t ch i ng) (C cfc T . n y ^ 7 6^ 

[ 0 0 5 3 ] mS^^m-r^iZ. n ^AlCaAs^ ^ -y 
4 0" CO±;^fCAlGaAsCDG RINSCH-SQW-^j^#: 

4 1 ^c/4 2 f}^mm'r^o si-iiD5[i^(7)Fai. 
x--r yy-f 1 0" f^cD^-y;uv-r:7A/-'y^ 
30 jum.'^.m 4 6" ^t-^x^ iiLxr^mb. grinsch 

-r^, vt-ox. T^^^ry^^i 0" \t. r^^^i-y^ 

4 2f)^U^mm't^rin tact) 5^^^;umi^4 1 ^(^t^ 

[0 0 5 4 ] 1116 (a) , (b) RZJ^ (c) fi, H^co 
gfJON L O^ig^SS^i^^^Tn-To El 6 (a) fC^oV^T, 
NLO^J yi^mmi^^G QU. U 7 ^ Y y -T :t > X -y 
40 ^>y^ActSUVU--tf7yu->'a>c^^^{ci:oT 
i^-;^d:N Loy ^ jiA^/^^-yitr^ctiz^o 

-r^- NLOCO'J -y v(Z)P$(S0.5 -2 5^D>T'^ 
0, "Pifil -5 5^a>T^^, ^6 (a) flfl±gI5/N; 
yyrmi 8 ^XlTU/^y y ym 4 0 [Hiiffl&T 
3 0 Bti. NLO 'J y 'Jmm^^(DWmt±^/^y y r 

mcommiz^ciL-ox. <:t>^m4 o^zm.xLrzho)x 

[0055] 1^6 (b) (CiSl^r, yu — ::^-NLO>'^' 
^UA 6 8 7)V\'-y :7 T ^ 4 0 ±fZtt^S$n, [Hli?f^^3 0 
50 BfiCCO>'^;UA{Cittg'Jr<^7=-^y<:t>X«y^>y 
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■r ^rSf^^f-ti-r 7f>aA-r ^, u -y 6 9 1^:7 ;ua e 
^)\^-c^mLrz^Lo^^nf)^'^i^^c^^^T^^. ceo 

U i^t^ip ^ iiO. 05;)^ b I 5:5^D>-CfeO, N L O 7? 

[0 0 5 6 ] Eie (c) ^t. w^^nrz^^ i^- 
h^i^. znmaynmcDrzib. ^Ji^mm^^7 

[0 0 5 7 ] /^y y^m^^mi^ 1 4 " iZ:hlf^y^^7. 

:t'-y^j >^{t. m 5 ^zmmLxm^fzJ:^ izy 
yf-^ymmi o" ^z^n^^ ^ x^-y^) > t:m^ 
\zm^-^n^. L^L/cC/?^*b, ^Mvx^^^ii. T^^-x 

^^fCciroT, <:tO£l^t.^=£>co<i:;'ci:^„ Si - I \ U^m. 
com. '>y^i^g§© 1 4 " ±<o^^ vx ^7^{ix 

y^5^^yy^ 1 0 " ±{::?^ 0 , ±.um!^.mm 4 

6" (llI5#Ba) i LTfS5:-::?C ifcaicT-S, X 

A'-y :7 7'^ 2 8 7:>^^7 5co±get3±tii^n, mm^ 
^3 0 B/>^':t;Dy^:7 6^jiFjigEnJSini:so^-r :t>aA?£ic 

ckoT/N'^^ — >{t:$tl^, N L O U -yi/'^igL?! 6 0 
(a) (ciKL;^cllSg^sjcoi^^i:±< f5jt^(C. U r 
y-f :t> t:-Ax.y 5^>^?£^/ctiU V U - If T ^ 

N L O U -y i^'^^^g^gS 6 0 tO±^f3it^t--£)o NLOU 
•y '>*^2^i^g§ 6 0 cotpiti^^^fctil -5 5^D>T^ 
0. Pi5$tl0.5 —2 ^i:7n>r^^75^ AlCaAs/^-yvy 

^;u^^j^gg 7 0 {iipi7>^'o. 05-1 ^^dv-cihil:^ 

(a) . (b) -BlXS (c) (C^-THOCOlgit^ODt^-rtl 50 




»2 ) t#^^6 - 2 2 3 4 0 2 
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[ 0 0 5 8 ] 04 (c) . m^^xsm^ (c) (i^f-r 

0. t<Dfz^^bm(ow^9tMti.xmi^xmmx'^^. 
cco^^, z<Dmi^itm4 (c) iriK"r,=?.^ 8 0 tcfc^ o 

T^i^-r^o ^ 6 c: ccoM3£^L AcTta^fi, (34 (b) 

cor ^7 5^^ yy< 1 0 ' Rz^w&^nrz^^ }zy^^ 
mi 4' ^im^m^^ z. tf)^X'^ . 
10 1 6 0 • izmmmm^-^x^ c(Dm^. muzTjk-r 

it^tifz^^y Hf^, zi>^/c{i:^^X<Oci:e>;^i^ 
[0 0 5 9] m7UiJyz^-:/U-"rBt!yy^ym20 

0 o^^^Lfzm^i^^mx^^. c<Dmx\t. oyi^m 

- ^iS¥S 1 6 0 f}^':fU--tmmi^^ 2 6 Oco±^{ciEiS$ 

y -J^zmC]^ti> ^fz^^^zU^^^ iZ. 'J y i^mmi^^ 
20 leO^J^^^^n^o 2 6 0 II 2 ;^^:fi5 

^tz.<D^^^<Dm^ (m^^LrzN L o^n<DiEmumm 

^coMtC^'5) fi, 0.1 Ul^Ll a >xti.iftl{^U 

'bu^^zL t^m^t^. ^m^'f-mti yzt^ 2 1 ^\%y 

2 6 0 f^T7fe^90^[Hliff L, ^i^l^X^m 
ig^T^c 2 3 0 ch T^o CcDMlHl^*&^J^;^ -y tl^l^®^^ 
I1r^4,776.66 l ^ tC ^ ^ ^ n T , 
[ 0 0 6 0 ] -m\Z, ^i^Tt 2 3 0 co^^cogFfStl. 0 

30 ^^^Tfl^;^ -y 2 1 0 co:g$(cr'aoT?it5:r^5^6^cM 
'p-^^, Lfj^LUf)^^ . l.lii^W rvariable-Groove-De 
pth Grating Couplersj (Optical Society of Atoeric 
a, OSA Annual Technical Digest , i991^^17#, 26 
^-'>*) ^Z:hl^X^7r:^tlX^'^^<koiZ. mm^TMCD 

y':^y{zYa':>x^ifr^m^. ^m(r>mm[tij 

O X^^izmM < ^Zf^'bti^ Z ttf^^. L. A. We II 
er-Brophy 4o ^ ^D. G. Ha 1 1 ^ TLocal Normal Mode Anal 
ysis of Guided Mode Interactions with ffaveguid Gra 
tings J (Journal of Lightwave Technology , 1988^ 
6 ^6 #^6 1069-' 1 082^-'>') tC^^tTTl^ 

som^jyi^-zfu-'T^mi^^mm^^mtiy 

':/^<Di^(Dm.^Jt. y'f'yf}^^) y i^mm^^ 1 6 

0 tc hotter Ei^^^tifzyt^-fu-i-mmi^^ 2 e o 
iz:h\f^TMmyt^nrzyt\z^^-r^ztx^^. 

CO 0 6 1] Mm^^Bti y 2 1 0\t:f-U^zry^ 
- > - > iT'fi <t CD -r ^ >a A?i i: «t o T/N' 
y y 7 m 4 0 ±^zmB^'r ^ . C cOtHltff^&^ti U -y >^^tEl 

m^i^ 1 6 0 f)^y^U'--tm\Mm^^ 2 e o t^mr^m 
m(DTyjizjB5^'r^. ^^tf-y^isf^ (7) x^Pi'bti 
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[ 0 0 6 2 ] 
7 ] 



(7) 



[ 0 0 6 3 ] CCT, Ni.S^N.pfi, ^^'J':/v^^ 

[ 0 0 6 4 ] 
[1^8] 



RP = 



BR 



BP 



(8) 



.[0065] N,.=N,,^1.6 T$>D . A, =41 

[ 0 0 6 6 ] ^Bfdi. m.m.yt'^m^^imf^^^^ 3 0 0 

h^z/u-i-mN Lom^m2 e o iz^-Drm^^n 
m2cDmmu/'<y y tm 3 4 0 ^)^. NLomi^^cD±m 

tCiegf-S, 7 3 4 0 II. jfi^i^U^^^J ^ ^ 0 

>^ 7- ^ 3 4 0 C7)/P$ tiO. 5 ;5^'o5 5^D>-e^'5, ^53- 

3 0 0-cti, mmmt^-^ ^\zi&.^^zfu — ±mT-7.mm 

3 2 It^. m KDn^y tM 4 0 . NLO^ig^g§260 
2(Dn-jy tM 3 4 0 <DT:^o:>mWL±,\z{tLm.'r 

f)^^ 7 •~:^mnw.3 2 I <DM±.<D'm2 (Dny y T m 3 4 

AN = i^rB-^ 
I 2 ^ d 



( 13 ) 6 - 2 2 3 4 0 2 
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0 <0±^fC:^^$n^. 3 2 0 . 3 2 1 ^0^322 

3 2 7!?^ V U 3 >S?^flft^<?D4^^^(^^^, 3 2 1 tJ 

[ 0 0 6 7 ] NLp:?^U V-i^i^Sfgfi. 3 2 0 

3 2 2 ^-S!F6^fcMI§ 1^ 1 (C^f h' 8 4 

1 J^y^S 4 2 tCilD^^iE^]!JD;t/=t75^6> 

M-r^o 5i'^/^'yH84i:5:tX842 fi^>^r^^ 3 2 1 

islzs 3 2 2 {zmii^mmt ^ . cco^i^u ^-(sni^^fnjtin 

m3 2 0BLrS 3 2 2 m(D^^i)^^^n^. Z,(D^W\Z^ 
-dXK 1^ O y 4 l^^Tjyj ^^7;"^ y ^ yv UOjM\Z^m\Z\p'\ 

<^o\zt^^^ 

- [ 0 0 6 8 ] y 3 2 1 <h"^<Dgirs1 

x^tznm. 320^ 322 L<Dm\zm^m\z^m^ 
20 i^<r:>mm\^tznm(n^^^m^^^mz'^-^x^^^ri 

[ 0 0 6 9 ] 
[^9] 

AN ^ „ 

No. ( 9 ) 



e 



= 2- 



[ 0 0 7 0 ] ccT, e^oEF fi2^i^s§F^co¥fT e- A 2 

3 0 oc»{^f^^T^ 0 , ANt^^^7t^0^lc^i^$tl;tl^ 
30 0f^cr)a^iSg§2 6 0(C^tj-^^^i^^-h*O||^;^iSi?r^-r 

^0. r(igi 1 {CTKt-T^'j XA^y^^ 3 2 osr^s 2 2 
(75Ti^Tf^>^, ANii^ (1 0) T^repjfja^BEtcia^ 

[ 0 0 7 1 ] 
[^10] 

(10) 



[ 0 0 7 2 ] CdT. n, ^fc r , itl ^ ^ L Ac O <h 
IM^iT^O, ±Vbef 3 2 0 <h 3 2 1 chcor^lt-Jfja 40 

A etiAciirsigg^EET^ 0 , mminigs 7 2 O o r^g 

7 2 2 <h 7 2 3 <h ^^n- LT^A b tl-S, PIS^IC, V 

t^n.m. 322i:32i<hor«itcjtax.6n. jg;^^ 7 

2 1 <h7 2 3<t€:^0T4^Abn^, Sgggd ti^MH^ 

3 2 0S:rX3 2 2iT-X^^3 2 1 <i:C0r«lO^ffC0Sg 

N L O^^ig^gS 2 6 0 {^^^e^-r-S TM^MTt 
IS. ^itlC:^^$nfcNLO^iSg§;5ie:^#;^=C^ff^^^ 

Z.X. tan r=4 , r. =30 pm /V . n, =N,r' = 

1.6 , VoEF =±100 ci=5 ^ ^ D > i T 50 



5^ ( 9 ) ^XS^ (10) = ±6. 2 5 U ^ 

i/T > (h^'.C'&o COiMf^:^li h ^ hf 'y5';:?^2 5 □ 
>T^4^U>XCDj^.^.Sggi7:i^3ciin (Ty^m.^Uit'f ^ 7.0 

[0073] EI9^#B3t-^lC, W^'rf 4 0 OIlAtti;^;^ 
•y y ^g^^i'T'^^. CCOg55i'4 0 0 IS^ 1 CD/N'-y :7 7^ 
4 0 (D±iliJiCiEI5-ra^ 1 ON L 0^iSg§ 2 6 0 ^ 

ico/N''y:77.g4 o±icf^j5£-r'5^icDyu-x$n7:z 

Unmm^^(D^'hti v^'y 4 1 Oth. ®^^r^7:>^NLO 
2 6 OcD®t^^J:OJ;0/J^$<y^'-X^t^fc^ 
mm^^^4 1 0 10NLO^i^SS2 6. Oco±iSiJ 

ICiS^-r 2 COigB^/N' <y 7 r ® 3 4 0 <h., m 2 (D/'Zy 



( !4 ) 
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y 3 4 0 (D±m<Dm2a:}NLomi^^ 4 6 0 w. 

ig^S§2 6 0 t.m2<Dnyy tM^ 4 Ot^^l (D^^^^ 

':^u-x^nrz^m^^ 4 i orzj^4 2 ots, mm 

1^7^ 3 3 0 CO {5 100 1 (DN L Omi^^ 2 6 0 f}^ 10 



- 2 2 3 4 0 2 

26 

X<K>ytt^m 2 (DN L O^i^gg 460P^COh*-A430i 

COO 74] tBl^ffl[5I^;Tt&^4 1 0 CDe*>5^Aocr ti, 
^i)^m l(DNLO^ifi^g§2 6 0 ^ e^4»<0^^^d6^il!) 

fc;^^(cai^re J; ^^fi-^n^o c:(75:^:^(ig^ 3 2 
tc{J{^il:^/i:^^0 -e^^, Aoci \t'^<D^ (1 

1) ^CcfcS^B:^^:^ <9,,r (cli^-r-£>o 
[ 0 0 7 5 ] 

I n 



(11) 



C 0 0 7 6 ] CCT, N,/ (igg^4 0 0 f^<DN L 

isss 2 6 0 tc^tt^ti^^ tiT^c^- v<r>m:9)}mmmx^ 

^. ^4"\CO£ii:^^^;:>^5 N,,' =1.6 , A, =41 

{ 0 0 7 7 ] fc:-A 3 3 0 U-X^n/ilHliff*&T'ff^ 
ti-y'f'y 4 1 0(CctoTNLO^iSgS2 6 0 ;5^'5)t±ilt 
L, :^^^4 3 1 lC^l>-pT^#lU>X4 3 5 ^^T^4^fC 
e^L, [H^f ^T^v^w- ^ 4 4 0 COtt^fB^® 4 5 0 

IS, ^ 9 co:^fSi 4 8 0 ic¥ff?k h ^ ^ ([m^K-e--r) 

3 0 0 fC^ ^^z^ h'- A 3 3 0 cD{if^fi, iitliliifichfi 



Atxt = 

i N 



BP 



[ 0 0 7 8 ] m 2 coy U-X$n>t[Hliff^&^f^;^ -y 
4 2 0 CO e 7^5^^ 4 4 0 ;i^<5>:?^rS]4 3 2 
20 raoT^lt^nT^CTtTi^', ^ 2 CON L O^i^gg 4 6 0 f^co 

t'-A 4 3 0 tz^^-r ^ J: ^ {ci5ff--r :;^f^4 3 2 

2 <Dmm\zmi.x . :^^6',, czi^rsif^tt^n 

Tt^^. ^ 7.^ 4 4 0 i)^mm.3 2\zmiyXnm(t>X 

i^^f^^-^, A#tffl[5llff*&^4 2 0 COtf -y^fiiC (1 
2 ) T--^A 6 tl-S, 

[ 0 0 7 9 ] 

[^12] 

(12) 



[0 0 8 0 ] Z.CX. Nw" ISN L O^i^gg 4 6 0 F^-r 
fi^^tl^c^— h*CO||5o(lSt?T^Tf^ 0 , ^,,(1^ (1 

3 ) T-^^ bn^o 

( 0 0 8 2] m.^nm^^mm-r^ztL^z^Ki. ^ i o 

mm^^mtl -j^y 4 1 0 (Ccfc-:>T^ 1 COi^i^gS 2 6 0. 
T^^etfil^ L.7^C7tli. ^2cO[Eltfr^^f^;^ vy^4 2 OtC 
i:oT^2 C0 2^i^g§4 6 0 \zm,^?^^X ^ o (* . 

2ii£7:)*&Tcofc:-y ^^ta^/j:^^ ^ \z^^z. t.t'^x^ 4o 

"j^m^n^. \y-^y ^ nv ^ ^^m.m^(D^^n^ 
^tzm\z^':>xmn-^t\^z. t^^m^tx^'ii ^ 

XC^ 4 5 0 <Dm^f)^mm.3 2 ^ZW-^yt^m^. (t>=Q X^ 
0, ^ (1 3) IC<tnf^0,, = ^o«T T^-g), ^ (1 
2) [Hllfr^&^4 2 0 (Zi^:^^<i: $ tl>5 tr -y , N 

LO^i^g§4 6 0 co|l5cifSlfr^7:i^N L 0^i^gg2 6 Oco 

m^MmmmtmmtiE^r^m^. ^ (i d r^x.e> 

tTcfc^o [Hltff*&^4l0i:420 ^ CO ^ U - X*:^ CO ^ 50 



[ 0 0 8 1 ] 
[gC 1 3] 



(13) 



[ 0 0 8 3 ] 2y)r^aMrj:^^^ Xthfjtl y:/^^ 

^ 4 0 0 (DWKDm^t LX . NLO^iSg§ 4 6 0, ^ U 
- X^tlfzA^lHiifT^^mtl y ^ 4 2 0 SlX^ y /\y 

T. >y-T-^ifm^miz>-*)-^^ 6oo^s^s32 <oig 

mxu. \z-A^^^m^ 5 0 0 ^'^^wtLf^i^ztiz 
HMT^. m 1 Q iZ7r:-r ccDm<Dmmm^zi5i.^x . mo 
(Dmi^tmm<Dm^izit^^ -a" ^f^ttx^^-r-s 

y y 7 m 3 4 0 4 0 0 fc/Atf 

0 0. fcr-A-r ^X/^vy/^TE-TM^^tg/^^^gH 
^5i^2 0 0, ^^7t^^iSgS{ifS]f§^53^ 3 0 0 , ^i^£§ 
2 6 0 Si^jcy u-x^^7^c£ti;^[Hll^^S^j^:^ -y ^ ^ 4 1 



( 
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[ 0 0 8 4 ] ^^i^^ts. ^m<D^^mt.m \ itc^-rj: 
m9 (Dm^tmm(DmT\z\t.'^^ "b" ^{^ttr 

±<D^mtl y^y 4 1 0 3 3 (Df&mOX^tl y ^ 

5 4 2 0 ct^i^j^-ti-, g^^^^M^i^^j 3 4 r-^^-r 

C0085]^9chiail (C^f S'Jco^5S^JT(i. Alt 



15 ) ^m^6 - 2 2 3 4 0 2 
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;^ y':f^\s\m^l^4 2 0 a^Acti4 2 0 bco^&Ttf^y^" 
tCJ:^X, tbltL^t' — A(±#^iS5;^r6]4 3 0 aJ^^/4 

coi^g^j b*-A^#t^ 5 0 0 ^i£:^l?<h-ti-rtz/h^{cf^^ 

Alt^^lHl*Ff^&^4 20a^/ifi420b iZ*^^mr^}dy 

4 1 0 a ^fcti4 1 0 b\ZiZ^mt<^\^y^tU^U^. tnl 
iff ^^4 2 0 a ^ felt 4 2 0 b g 7k fcT ^fi^ ( 1 
10 2a) T^A. ^ tl^, 
[ 0 0 8 6 ] 
[^14] 



CI 2 a) 



[0087].^ (12a) \t. ^ (12) (D^M^zm^ 

^ tiT ^^fz-^ ^ :^B^^f}^^ (i2a)-rtiy^:^aB^ 20 

fC®#^t:>oTli^,#.tC*Dt.^T. ^ (12) iti^/j:^ ^ 
C<hfcaic-r^„ t^^oT, ^^iSSS 4 0 a ^rcli4 0 bS: 
r/460a^;tfi460 b C0 7t^6^5j'^^ji^£f -Sfci^) 

(7) ;^ f c ^ T 5^ lil $ n ^ T^f ^ b T ^ ^ o 

[ 0 0 8 8 ] ^ 1 2 f^, m^Km^ 5 0 0 1Sc.U-Ty/\y 
x>^- (MZ) ^^fi-^iS®-fe>-y'^5i^6 0 0 coi£;^ 
®^SM§i 5 0 0tS, 3 2 . /n' ^ 

T^4 0 4 6 0 ^y-c iy>'^^rz\tmm^z^ 30 

-pT, ^^IMi. A£±i:^^5^ 4 0 0 r^^ 6 Altf 4 3 
0coe^;^f^fC4 5 jg^/ct-r^co^fcr'c^o T^i^gg 4 6 

m I I (ommm^mmr^m'^. t:-As#tig 5 0 0 

[0089] mi 2\ZiR'tJ:^iZ. tm^K^^ 5 0 0 /}^ 
fbo^^^m. t' — A 5 3 0 ttM Z iSS-t: V-t^^^^' 6 0 0' 

®^tl^^tl^^9l 3 , 5 79 mzum^zmm^tixi'^^^ -t> 

-ItgiJ^i' 6 0 0 ti. ^ 1 C03iH>^/ct/N'-y y T-^ 4 0 cD±^fC 

CD^T?^^-r^, 6 3 8 liN L 0:7^1/-::^^^ 

i^gS4 6 Oi:MZi^©-fe>-9-gI55^6 0 0i:<7)ra1C0i^|^$ 

^•t. z.ni^mm^\twmw^)^s.^izm^^n. ut^^^ 



[ 0 0 9 0 ] m^^cDmif^e— V ~ >^ y xmzi > 

5=^>1tU>X6 4 4 ^WT'S'^^y U-::^Si^^SS§^^ 
6 6 0^^^. n>5^>-9-l/>X 6 4 4c;0^.C^tSMZig^ 
i!-tr >-t^gB5tcD^$S 6 3 6 ±{c{5:M-r ci<DU>XtS 

Tfe^ :7 ^ h :t- H 6 4 6 ±(C^^ r f^-:$7ft 
^^iPJl^-r^, C(DfI^fi^mS*J^^^7 1 2 ^^LT 

^fiiEigs? 1 0 iz^m^ti^^ ^^^i^-i-mm^^m 

^ 6 6 0 (Dmm^Z U -y '>'^^i^g§M Z ^^ft 6 6 2,6 

icia^'j-r^o u *y i^mm^^Mz^^t^a 6 e 2u^tLL 
i^mmm^^t^i^LxY^mmm^m^r^. mm^z. 

ij f/^2^2SggM Z^^tf- 6 6 4 fiU -y i^mm^^ 6 5 

6 z^ti^e 5 8 ^^tp. 'J y zymmm^Mz^^m e 6 2 
^zj^e 6 4 ^mmux . xm^z-i^cD^^w-n^^m^-t 

^m.^.f)^^mn^mwiizm^.-r^. 
[0091] laisti^i 2<DmG-G^zYa-orzi^yy 
ji^"^^ ^)immi^^Mz^^if(D^W\mm^^-^. mnk 

C0J:z>iZ. -y :7 7- H 4 0 U -y i>*S/i^i^g§M Z ^^tl- 
7 6/?^ MZ^msf(D~-yj<DO yzJe 4 S(DTyj(Dm^ 

3 2±^zmm^n^^ zzx. zcDBMrnmcomcD^^t 
mmiz. 3 2 T^f^'fx u n >^fctifdicD4^2©^cD^^, 
m^±izmmmm^rirzi^-f}^r^^^!Mmi^hm^^um 
i^mrjinm \'-zf€oi^.^.mi^\z^Dm^^^^zt^^x 
^ ^ c tiz^Mt^^xso^. mzcDmmr^/'^yyTm 
6 7 5 iBLZ^±^mm 6 7 8 ^ N L o y -J mmi^^ e 4 
8±izmm^n^. nloo yi^mmi^^e 4 8\t. ^ 
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^ A H 8 5 1 StX8 5 2 miZ^mmE.^m ^ ^ CtiZ 
3^J/8 5 4 t)|5|^f-, M Z ^^ff 6 6 4 F^CDN L O U 

y i^mmi^^^^m-r^rzubizmm-r^. nlou-^v 

[ 0 0 9 2 ] M^IS 1 2 ^#5af ^fc, 7 
28J^CK729^:n'LT#^l|@676JfcD^678(DrBl 10 
(Z^^raf ^^lltHlSS 7 2 0 6 CO^JEft-^ti, N L O 'J 

6 4 8 izmm.^^&^izmm^nrzmmm(D 

mmm^e s o fH^B.m^^yt(^i^miyy hizmrnvx 
^<t^ti^^BNLoo yz^mmm^e 4 8f^^e^T 

^ytcD^^i^y b^^^^it^ z. z.o:)^m 

tCcfcoT. M Z U 6 6 2 ^r;:6 6 4 

/N'-rrx^n^, Al^t'— a 5 3 o cd:7^-:^7.x^- 

(I-^Ifes ti, :7 ;f K y-r ^— K 6 6 7 6 6 6 7)^ ^ 20 

^FES = 2sin 



( »6 ) 6-223402 

30 

;t h^-f K 6 6 8 JS:0:6 7 0 ti, MZO^i^mm^ 

y ^ h \^ 6 6 7 Rzj^e e 6 \t. ^^mmm^jy 

-^mm^^ 652j^o:654 f}^'^th^-r^yt^^ih'r 

^, :7 ^ h ^— K 6 6 7 , 6 6 6, 6 6 8 & 2JC 6 7 
0;:f^6cofi^(i, ^^l|^&*J^^^7 11, 7 13, 7 

1 6scf7 1 7 ^frLxmm^^7 i otc^^^^ti^, 

tC, >^ :<r h y-f :t— K 6 4 6 . 666. 667, 668 

ikv^e 7 o^m.m&^^zmmit'r^ctf)^x'^^. ^^r^ 

'D(endfirecoupIing)S^tlX/\'^-fe> h^x-f ^^-^ 
(evanescent wave coupling) co^^fictoT, 

'T^y.^^j-hfjiy^ hy< Tt- \^{z^'t^n^ z.tf)^ 
( 0 0 9 3 } I \t^^>c 7s^f}^:^(D^ (14) tcj: 

i37.^\zm^.r^. 

[ 0 0 9 4] 
[^15] 

C 1 4 ) 



[ 0 0 9 5 ] CCT, AH^ (15) (?5^^{Cj:oT^ ( 0 0 9 6 ] 

PL^tl^. [^16] 



2RG 



(15) 



[ 0 0 9 7 ] R m z u -y -v^^zSgS^^tf-c?) 

T^^IA 6 3 6 e>Ogg^-e^ D , Gw Z T??^tl-^^tr 
X4 3 5 Oj^.^.Sg^T^^. ta^oT , Ifes ti^^-;^ 

A 



i-^i-z^^i^^^, ^(14) (16) xmm.x^. 

[ 0 0 9 8 ] 
[^17] 



(16) 



[ 0 0 9 9 ] ^CT=, I,,, H5^>'^-;^x^^^f::ii:^ 
e^tC^fk-r^, f=4£nm, Gw=105^n>, R = imni 

, A==415nin CD^^^. ^ (1 5) ;^^^A = 33 2 
><0M7)q#e*n^, C CO^^^O^jTfti, lAl (^^ 
M) <305 ^ D >CO^^fS, Ip,s FES fiT=':7^-;^X 

(0 10 0] 2ilC0iMZ^^fh 6 6 2 SLf^6 6 4 ^AW 

rxL, F ^ sm^ ti.x<Dmmm^\z^'t^=Fmw^<^ 

Z.tX^^. ^ 2 Alt h' — A 5 3 0 OfiMcD^iljfCg 
S ^ ^^^fi-^^ ^ J?(J A ^ ft ^(^ CO ^i^i^, I 



fES X^^>±JlX^^Z.tX^^. h'-ACO{i^^i[l 
40 ti, h^'y^>i?^X^-^iEi5f^4'(Omm7t^6^fc:-A 

•:^^>^x^ — cof^IETif^e^^-r^yu-X'^n/iSifr 
^TA;^:;^ -y 4 2 0 co A^i^^>;(;^ iz *3 tt -6 ^S; f- 

PI, ti7^^^-;^x<h^{cil^6^fc^it:f -5 c <hT^ 
[0 10 1] ^^tc, /N*<rx(0{3:tg->>^H;£^^^^ 
50 ^ ±90^ K 'J >^ ht"^ c <t;^j:^/\w Tx^ :7-fe .y h fc 



( i: 

3i 

N L O U i^mm^^ 6 4 8 6 5 8 CO/P$ ^^AS^ 

^CchT^^o ccD:^r£ti, s^o^iii^'tc:?;*- N^s^i- 
mi^^e 4 8 Rise 5 8<DNLO^m^^'J^-(DU-^ 

[0104] UtRiS u^\t^n^tiy :t hy 

J7i ^ -f-.U pTf m~ -J.^* * J- 7 *A. tt, l_ fc-i /rr t . 

z.(Dm^^^m^mmw^<Dm%my ^ )vy ^mm-^ 

-tt^ C <h tz J: 0 , r f x-5^ft^7^^bP^< C izT^^'T^ 
^, l.t^l.t^'h^c^ . I TI5 OJ^iS^7.^<^ h;Ufl I PES 

tC^^K^^CD^iflCi^^^^tt/cCl^CDT'. I FES I 
[0 105] ^^^O^^-y 0::^^^:S:afM^tc^t.> 

x\t^i)^\zn^m(Dm\hi.xm^^^it^-j \^\z'D^^xm,m 

iXh^y^-SS/ — ^(coarse seeking)^r^^a-X — 

gsi^jf^Tii/i < ^mytrnztDrz-DX s h g ^s^f^^it-s 
;i^6T^i>o c<DBnmmxm.mLrz2 -DCDmmm^z^t. 

f)^^^. mmfs^^^izu^fzi^. r^mmyj^yt^y ]^m'^ 40 

m~<Dm^±\Zi$^-^nrz^V \zy^^ tLX . r^y'^ 

zfy^ >^=^^^^-^^ c t^mm±'^m^zL. zcDtz 
i6'yu'-x^tirzm^^'f-mm(Dyj^iit} yf^^mm 

v^thmm(D^miz:fu-'X^nrzmmu\mm^^mtj v so 
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(D^tk\t. 'J -y '>*§^2^ig^g§ 6 5 0 RXSe 5 6 cO||?;^i@tfr 
^fC|5LT, U -y 6 4 8 SCXe 5 8 coil 

ri5 56 ^ o 

[0 10 2] Vy v^yy:sL^-m^\t.. gipU -y '>-l/ 
^i^gSffl h^^-f K 667]S^^666 iCJioT^ 

[0103] 
[^18] 

C 1 7) 

'a u /c 5t ^ 1^ iw j1 S H G ^ i'^ ^ ^ :i i:: J: -D . ^ ^ 
- ^^-^i;) J: ^ Tl&id cDiS:^ f> y h ^ Sf 7=" ^' X J: 

mmy)mmx, mi^mr^. mm^t^nrzytmi^^uyx 

^^^iZf^ Z. tf)^X^^. 

[0 10 6] ^^BM\t. ^^mm^^^mm^^rn^j^- 
mmmi^m^rz{^^'^f)^u^m(Dmm0^m^^^^mizm 
-o^Ki^i^^m^izmm^t^tirz^m^^m^ o xm^^^ 

^^y KfZ^-r^o Z(Dm<Dmm^t. U 3 >^/ttiCaAs 
(D^^Um^±<Dn>y y^RXS^T ^ y- >( zfuwi^^^m^ 

x^mr5\-^^n. z<ntz^mm,%^/itn=f'mm^{\:.^ 
(c, ^~<nmi^^=f- y-x }z(Ditm,^^ /m'^^^y kcd 

[0 10 7] z(r>^m^. '^!K<D^^\z^m\zm:mx^ 

±m\z^o. T^/'^y y r mcom^ffm^ 0 h±tumtff 
m^^L. ^^^izmmt^$^mm^^^m^mm^^^j 
-mi^^t. NL om^^iz^^miz^^^txxi^^Qa 
As u--tf^$^'r ^- ^jBiSc^o 1 'Do^mm{z:hi^^x . 

Kti, mm^m^zj^-Dxm^izmm^ti. n 
L om^^iz^^^^ti^. z(Dmmmxi,t. m^^ijy 
x^fz^tSiOt^zj-T-^ yXLfzy^ ^yxUF^ztf)^ 

^zttr^^. 

[0 10 8] N L omi^^^w^ALLxi^^^f)^is.^uzm 
1) i^-^y-^ Tir- \^(Drzi^(Di^3c^rirz^m^=^^ \z 
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3) ^m.yc^mm^<D\i- A{Mi^<Drz!sb<Dzfu-^mzf 

6) T E S fi^Si^^F E S ft^l^^Ofc560^^7t#U 
CO 10 9] ^S®-tr>•t^SB^{c^i, ^-K--f>^-:/^ 

::n^»(D^^^^{i, Tt^^tJbf fe 

[0 110] ±m(Dmm^t^tirz^'^^yyiz. 
^u>x\ b ^ y ^ - — mr ^ zr^L-^-ELism 

^ ^^x-^ ^ii^jD-r^ -^^u^tmmK^ /m]^ 30 
^^'7 K;5^'j^^^n^, 'tcr^mmwi'^nrc^^^yzf 

c 0 1 1 1 ] 

^^^t), U V-<Df^^D 0 (rfs^fflT^-S, j.Zyss 

^ rxonlinear Organic Materials for Integrated Opt 
ics : A Reviewj (Journal of Molecular Electronic 
s, mi # ( 1 985 ) . 2 5 -'45^-'>') (C^^^tlTl^'S 

fr^, J. Williams^ fOrganic Polymeric and Non-Polyme 50 
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ric Materials with Large Optical Non I i nea r i t i es j 
(Agnew. Chem. Int. Ed. Engl. , ^23^ ( 1 984) , 690 
- 703 -^-->-) 

[0 112] ^"Lom^y ^ )ii.(Dnmi^^^^^^m 

/^}v^m^NLount.nmm{z. cnbW^ 
(^nmtw[-'(DmwL±.\z^mmcymm^%mx'^^m,m 

^tz\t(^^ki<D^ttLmwL±\zmmx^. zfu-i-m. u 
y i^m^fz\t^^ ^jummi&^izi^o ±i,f^ ct^^x 

y^>^Rzsm^^^^m) ^mRv^^m^ (t 

m-r^z^f)<xt^zitx^^. zfu-i-mmm^ zn 
tm-&x. i:tm&^i^immm}£xmi^-r^m\^^. 

CO 11 3] 2:kMmm(D^^^mmm.mt^^9j}McD^ 

^—mic^m^^zu^ z ^L^mm^n^o . mi^^^(Dm 
i^^fi, m^coui.^mi^<Dm'^. m^&^izmm(Dmmiz 
t^rz':>xm:^i^y)m^(D:t-ya:)^m^zmm^nrz^'^ 
/^y-^mt^t^'pim^^^TcDx^mx^^. ^oj: 
o r<iz ^u/^^ji^ f^mx\t'^mx\tu\.^. ^co^^t^/x- 
)i^^i^m\tmj^.t}^:K^ < ftrifzifmrn.^./'^^ ^- 

mmRv^^mmn.^^yj]my)m<>r^^^^x$>^. 

m^cDm^i^^^zMLx. mm^iz'^m-r^mmiiLmm 
^mm^'F^mm-r^ z. tiz^^f}^. ^rz\tmRzj^y^ 
rz^tm^(Dm^ ^rz^tm^m(D^ofjimt&^mi^^^ 
Lx^fz^tmrnizm-^^'^x . m:^iJkJSi,v^2:^mmi&(D 
mm^^ — \^ (Dmnm^m^^mm-r^ z tiz^^y}^(D ^-^ 

(DiiLmmi'^^^M-r^Ztf)^Xt^ZtX^^o 
[0 114] tirz^}dy y-y^y KtC^t.^T 

momm^zMLx. mL^^mj^.^^r^. znityt^^ 
(Dm^tzmmm^t. mm^w^'j^tsfzu^izmmr^ 
ikm(Dm^(Dm~mizitmLxmm'r^mm^^ih^'r 

•r ^ :^ (C 43 T CO g C ^ <h ^ $ b S'J CO fiL^, 
m^zmmx^^ Z t^Mif^-r^. r^^:^,.-i?. (curved focu 
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c i75^'#^ en^. t^EoT. cco^H^o 

20 

[Ell] :^^^ni,z^^mmi\i'^nti^%^^m^mm(D 

— -tf€:^T, 30 

[m3] m2 (D^-i > A- Aizrt^'DX^Dm':>rzm^m 
x^o. m{i^:iitimm'^^nrz2'Ammi^^±^(Dmmm 
miz^^btmm^t^^m^ ^ ^)i^mm\&^^(D^{z r e 

[m4] (a) lllgl 1 SfctilSI 2 O^-r >B - B tcfc^o 
0 ^ofc^®^-r^ 0 , (b) \t (a) chf^tir-^ 

(c) \t (a) :ss:o: (b) t mmx ^ ^^^m.^z^i] <D^m 
unmm^w^-twimmx^^. 

[US] 2 ^ -r >C - C . ^^6^J{C(iEI 40 

4 (c) >C - C (Cfc^oT^O^^rc^M^T^ 

[1116] (a) (i±^6^{C(l^ 2 cD^-r >D - D. 
^iZ\tm4 (c) > D - D tct'c^o 0 T^cg^f 

SilllT^O. (b) \t (a) i:l^fllT^§/»^55'JO^iMnc 
^JS^iJ^^-rSfrSEIT^ 0 . (c) (a) (b) 
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^» 

^^f^;^ y^^^<Dmmum^i^mmxso^. 

5 ^ T ^ o 

[[^9] n'^i->XRts^'r^ ^Tjkrmmizio^^ 
X. "^OF - F ^zra'DrzWi^mxs!>^. 

m-r^mo^mf^mmm^^rmmmx^^. 

[mi 1 ] ^9 Rzj^m 1 0 t[sim<DWimmx^^f)<. be 
^zwi(D^mu^mm^m'rmmmx$>^o 

mi 2] mi(D-^^±w-mmx^o . y^-fixs. 

L^l 3] Sli 2 (D O — G \Zrd X ^} 0 WL tz^l^^X 

- [^^(Dij^H^} 
1 0 -r ^^^r yy< ( u--tf y< K) 
1 4 -T^^^^ ^ h'T^Y ^ 

1 8, 4 0, 3 4 0, 6 7 5 ••• /\' >y 7 r ^ 

2 1 "'^^m-y^^^m^m 

3 2, 3 3 -glS 

3 6,3 7 "•^©^'^ 

6 0, 1 6 0 - 'J -y i^mm^^ 

1 0 0 -m^Tt^fi^^iSSSgg:^ 

2 0 0 - U -y V - y U-:h^i^zg^gSg|$^ 

2 3 0, 3 3 0, 4 3 0. 5 3 0, 6 3 0 t* — A 

2 6 0, 4 6 0 -'Zfu-i-mm^^ 

3 0 0 - t:-A{if^§iHi553' 

3 2 1, 6 7 6 -r-xfflms 

3 2 0, 3 2 2 -yg XAt^m^ 

4 0 0 zlT )},m\s]^^^tl y ■:f'y^^ 

4 1 0 -m^tsi^f^s^ 

4 2 0 -A^lHlifr^^^ 

5 0 0 -e^i^gl^^^iige^t 

6 0 0 -'-^ -J /\y j:.>y-=F^ifmi^mii>'^^^ 

6 4 4 "-2^iSggn>x>-tt'U>X 

6 4 6, 6 6 6, 6 6 7. 6 6 8, 6 7 0 "-:7^h^^ 

6 6 2. 6 6 4 U lyM'^^^M Z ^i^ff 
6 7 8 -i^^^ 

710. 720, 730 -mm^^ 

711-716. 721-725, 728, 729, 7 
3 3 - 7 3 6 -t^^^ 

811-815, 821-823 •■■^g^/^ -y K 
831-833. 836, 837. 841. 842. 8 
5 1-854 -zi;^^^ 
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